The oxidation reaction of singlet oxygen with 1,3-diphenylisobenzofuran was investigated in cyclohexanic reversed micellar solutions of dodecylammonium propionate, using pyrene as photosensitizer. The furan oxidation was effectively inhibited by azide ion-bound reversed micelles. Empty reversed micelles also inhibited the furan oxidation to some extent. The inhibition of the furan oxidation was due to the quenching of singlet oxygen by azide ion-bound and empty reversed micelles. Such singlet oxygen quenching was dependent on the concentration of water added.
Introduction
The DF oxidation by singlet oxygen in various aqueous micellar solutions has been studied using Py as photosensitizer and NaN3 as singlet oxygen quencher [1, 2] . Aqueous micellar solutions provided a hydrophobic environment (interior of micelles) in polar phase. Therefore, in the reaction mixtures, Py and DF were bound to the interior of micelles, and NaN3, in ionized form, was distributed in the aqueous phase.
Recently, reversed micelles are attracting a great attention of various workers [3] [4] [5] [6] [7] [8] found many interesting chemical reactions in reversed micellar systems [3, 4, 7, 8] .
Reactions concerning with singlet oxygen have been investigated using quenchers for singlet oxygen such as NaN3 [9] [10] [11] , DF [12, 15] , 9,10-dimethylanthracene [12, 13] , tetramethylethylene [13] , tetraphenylcyclopentadienone [12] , carotenoids [15] and amines [10, 11] . Most of the quenchers are characterized to be hydrophobic molecules except for few quenchers such as NaN3 and amines. NaN3 is most popular as singlet oxygen quencher in aqueous solutions. We found that NaN3 could be employed
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Materials and Methods
Py, NaN3, potassium ferrioxalate, ethanol, cyclohexane and DAP obtained from Katayama Chemical Co. were guaranteed or extra pure reagents. DAP was used without further purification. Py was purified by recrystallization twice from ethanol. DF purchased from Aldrich Chemical Co. was of special grade for analytical use. Laboratory-distilled water was further distilled from alkaline KMn04 solutions.
Reversed micellar solution was prepared by dissolving DAP in cyclohexane at room temperature. Py and DF were separately dissolved in cyclohexane. These three original solutions, after adequate dilution, were mixed in the dark before use. The mixed solution was stirred for several minutes in the dark after adding a light or heavy aqueous NaN3 solution and/or an adequate amount of light or heavy water. The final concentration of DAP was 0.08 M in the reaction mixture. The concentrations of Py and DF were determined by absorbances at 338 and 410 nm, respectively.
The reaction mixture in a quartz vessel (1 X 1 X 4 cm 3 ) was irradiated with the ultraviolet light isolated from a 150 W xenon lamp through an interference filter (peak, 338 nm; half width, 22 nm; Nippon Shinku Kogaku type S) at 30 °C.
DF is oxidizable with direct excitation, but this kind of DF oxidation could be neglected under the present optical conditions. The amount of photons absorbed directly by DF in the reaction mixture was less than 2% of the photons absorbed by Py. The amount of oxidized DF was determined by the decrease in absorbance at 410 nm. The absorbance was measured with a Hitachi spectrophotometer type 356.
The number of photons absorbed by Py was determined by the potassium ferrioxalate method (sensitive to 334 nm light) of Hatchard and Parker [16] as described in the previous paper [1] . Under the present experimental conditions, 1 • 10 _5 M Py in the micellar solution of 0.08 M DAP absorbed 2.2 • 10 17 photons per min at the target position. [7] . be determined according to the usual procedure described in the previous paper [1] . Here, we assumed that one micelle bound one azide ion. The concentration of NaN3 used was less than that of reversed micelles. The micellar concentration was determined Empty reversed micelle Nj-bound reversed micelle Fig. 4 . Simplified diagram for photochemical reaction in reversed micellar solutions containing Py, DF and NaN3. 3 Py, triplet state of Py; & l 02, quantum yield for singlet oxygen production in cyclohexane; kr, rate constant for DF oxidation by singlet oxygen; kd, rate constant for physical decay of singlet oxygen in cyclohexane; kq, rate constant for the quenching of singlet oxygen by Ng-bound DAP reversed micelles; k^, rate constant for the quenching of singlet oxygen by empty DAP reversed micelles.
Results and Discussion
using the aggregation number obtained from Curve 1 in Fig. 2 and the stoichiometric DAP concentration. The lifetime of singlet oxygen is 17 //sec in cyclohexane [15] . kr was determined to be Concentrations of Py and DAP, 1 • 10~5 and 0.08 M, respectively; temperature, 30 °C; Curves 1 and 3 in the absence of NaN3, H2O and D2O solubilized, respectively; Curves 2 and 4 in the presence of NaN3, H2O and D2O solubilized, respectively; Curve 5, kq(D20)/kq(H20), obtained from (Curve 4)/(Curve 2); kq (H20) and kq (D2O), rate constants for the quenching of singlet oxygen by NaN3 when H20 and D2O were solubilized, respectively. In the present investigation, the quenching of singlet oxygen by azide ion-bound and empty DAP reversed micelles, and the deuterium effect on these singlet oxygen quenchings were found to be strongly dependent on the micellar structure and the state of solubilized water. However, detailed explanation for these phenomena awaits further experiment.
